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ABSTRACT

Background/Purposes: Prospective studies utilizing standardized injury and exposure measures are 
needed to consolidate our knowledge of injury incidence and associated risk factors for musculoskeletal 
injury amongst pre-professional dancers. The purpose of this study was to investigate the injury incidence 
amongst pre-professional dancers attending a fulltime training school in New Zealand. The secondary 
purposes of this study were to investigate the relationship between dance exposure and injury risk, and the 
relationship between risk factors (specifically the MCS outcome scores) and injury risk.

Methods: A prospective cohort study of 66 full-time pre-professional dancers was undertaken over one full 
academic year (38 weeks), included 40 females (mean age 17.78 yrs, SD 1.18) and 26 males (mean age 
18.57yrs, SD 1.72). Injury surveillance included both reported and self reported injury data. Dancers were 
screened using the MCS in the first week of term one.

Results: Eighty-six per cent of dancers sustained one or more injuries. Fifty-nine per cent of all injuries 
were time-loss. The injury incidence rate was 2.27 per 1000 hours of dance exposure (DEhr) and 3.35 per 
1000 dance exposures (DE). There was a significant association between the total number of injuries and 
total DE per month (B=0.003, 95% CI 0.001 - 0.006, p=0.016). Dancers who had a MCS score < 23 were 
more likely to be injured than those who scored ≥23 (B= -0.702, 95% CI = -1.354 – -0.050, p=0.035). 

Conclusion: Injury prevalence and incidence was comparable with other international cohorts. The num-
ber of dance exposures was more highly associated with injury risk than the hours of dance exposure. The 
MCS may be a useful tool to help identify dancers at risk of injury.

Level of Evidence: Level 3b, Prospective Longitudinal Cohort Study
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INTRODUCTION
Pre-professional dance training is demanding, and 
requires significant physical and artistic ability.1,2 
Long training hours coupled with highly repetitive 
movement patterns during a time of maturation and 
development places the pre-professional dancer in a 
vulnerable position with regard to injury risk.3,4 Several 
authors have highlighted musculoskeletal injuries as 
a significant ongoing health issue for pre-professional 
dancers.1-3,5-20 However, consistent reporting of injury 
incidence is still necessary to enable the development 
and monitoring of injury prevention strategies.1,21-23

Risk factors for dance related injury are still not well 
understood.1,5,6,24 The negative effects of changes 
in training load and/or training loads beyond an 
athlete’s capacity have been cited as potential risk 
factors for injury.25-31 To date there is a paucity of 
prospective studies examining the relationship 
between dance exposure and injury risk amongst 
pre-professional dancers. 1,12,16,32,33 

Pre-participation or pre-season screening within dance 
schools and professional companies has become more 
widely adopted as the need to optimize dancers’ health 
is recognized as a critical factor in both developing and 
maintaining talent. 34-42 Functional movement screening 
tools designed to identify deficits in neuromuscular 
control, have gained popularity within the sporting 
arena as an effective and efficient screening strategy. 
43-50 The utility of functional movement screening 
tools, and more specifically the MCS, to detect dancers 
at risk of injury requires further investigation. 45,47,51,52 
The purpose of this study was to investigate the injury 
incidence amongst pre-professional dancers attending 
a fulltime training school in New Zealand. The 
secondary purposes of this study were to investigate the 
relationship between dance exposure and injury risk, 
and the relationship between risk factors (specifically 
the MCS outcome scores) and injury risk.

METHODS

Study design
A prospective cohort study was conducted over one 
full academic year (38 weeks). Approval for was 
gained from the Auckland University of Technology 
(AUT) Ethics Committee. All participants received 
both verbal and written study information and gave 
written informed consent.

Participants
Students attending an elite full-time pre-professional 
dance school in New Zealand were invited to par-
ticipate (n=86). A total of 66 dancers completed the 
necessary documentation and movement screening 
session at the beginning of the study. 

Injury Surveillance 
Participating dancers completed an initial 
questionnaire that collected information on potential 
risk factors including: age, height, weight, BMI, 
gender, previous and current injury history, year of 
pre-professional dance training, dance major, and 
age started dancing. Prospective injury surveillance 
was undertaken over one full academic year. 
The dance school physiotherapist completed a 
standardized Injury Summary Sheet (Appendix 1) 
and International Performing Arts Injury Reporting 
Survey (IPAIRS©) for all reported injuries. Self-
reported injury data was collected via an online 
survey tool (http://surveymonkey.com) and sent 
to participating students every three weeks. Injury 
was defined as, “any physical complaint sustained 
by a dancer resulting from performance, rehearsal or 
class, and resulting in a dancer injury report or triage, 
irrespective of the need for medical attention or time-
loss from dance activities”.53 Injury was then also 
sub-classified based on current recommendations; 
including time-loss or non time-loss, nature of 
injury i.e. acute or overuse, and if an injury was 
new or recurrent.54-56 Recurrent injuries were further 
classified as exacerbations or re-injuries.55 (Appendix 
2) Injury severity was coded, S0 (no days off or 
modified), S1 (activity modification), S2 (≤ 7 days off), 
S3 (> 7 days off) or S4 (year ending).3,57

Dance Exposure
Dance exposure (DE) was defined as, “one dancer 
participating in one class, rehearsal or performance 
in which he or she is exposed to the possibility of 
dance injury regardless of the time associated with 
that participation”.58 Total dance exposure (hours and 
events), was calculated from the weekly timetables 
for each year of study (major and gender). 

MCS screening and scoring
All participants were screened using the Movement 
Competency Screen (MCS©) in the first week of term 
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one. The MCS is comprised of five fundamental 
movement patterns (body weight squat, lunge twist, 
single leg squat, bend and pull, push up) and three 
dynamic jump patterns (counter movement jump, 
counter movement jump with unilateral land, broad 
jump with unilateral land) (Appendix 3, Appendix 
4).47,59 The subjects were filmed using Casio EX-ZR100 
digital cameras (Shibuya-ku, Tokyo). Video analysis 
of each movement pattern was performed by the 
primary researcher, and scored using standardized 
criteria directly adapted from the original MCS 100 
criteria described by Kritz,45 and that were used by 
Vanweerd47 for the Netball Movement Competency 
Screen.45,47,59 (Appendix 5) Whole  body movement is 
assessed for each movement pattern and scored from 
0 – 3, based on identification of primary or secondary 
areas of concern as described by Kritz.45 Primary 
areas of concern are those that are most likely to 
impact on the athlete’s movement competency 
during the selected movement task.45 A score of one 
indicates poor movement competency, while a score 
of three indicates good movement competency. All 
unilateral movements were assessed and scored 
bilaterally. The scores of all individual movements 
were totalled to provide a composite outcome score 
(out of a possible 36). The reliability of the MCS has 
been shown to be good to excellent in adolescent 
female netballers52 and in military populations.60 
Prior to the current study a pilot study assessed the 
intra-rater reliability of the primary researcher using 
the MCS. Intra-rater reliability was established using 
average measures intra-class correlation coefficient 
(ICC). The ICC (2,1) for the overall MCS scores in ten 
subjects was excellent (ICC (2,1) 0.99, CI 0.98 - 0.99).

Statistical Analysis
Descriptive analysis of the data established the injury 
prevalence and incidence of reported injuries. Injury 
prevalence was defined as the total number of reported 
injuries in one full academic year. Injury incidence 
over the academic year (Jan-Dec) was expressed as the 
number of reported injuries per 1000 hours of dance 
exposure (DEhr). Injury rates were also calculated 
using the number of reported injuries per 1000 dance 
exposures (DE), as it is considered to achieve a higher 
level of reliability as well as comparability betweeen 
cohorts, and is also consistent with reporting methods 
utilized by other international sporting bodies.58,61 

Pearson’s correlations were used to determine the 
relationship between dance exposure and injury. 
A univariate linear regression model was used to 
investigate the relationship between injury status and 
individual potential risk factors. A multivariate linear 
regression model was used to examine the influence 
of a combination of risk factors for becoming injured. 
Covariates were fitted into the model using a forward 
selection procedure and were retained in the final 
linear regression model if they reached a statistical 
threshold of p<0.10 or were of clinical significance. 
A logistic regression was used to investigate the 
relationship between injury severity and possible risk 
factors. All analyses were performed using Statistical 
Programme for Social Science (SPSS) software (SPSS 
V.22, IBM Corporation, New York, USA). Alpha levels 
were set at 0.05 (95% confidence level). 

RESULTS

Participants
Sixty-six dancers (females = 40, males = 26) aged 
between 16-24 years old (mean 18.15yrs, SD 1.45) 
gave consent to participate. There were 28 dancers 
in year one, 25 in year two and 13 in year three. 
Thirty-two were ballet majors and 34 were modern 
majors. Seventy-seven per cent of dancers attend-
ing the dance school participated in the study. Dur-
ing the course of the study one dancer opted out of 
reported injury data collection and four dancers left 
the school. Demographic characteristics of partici-
pants are presented in Table 1.

Injury Prevalence
Fifty-seven (86.4%) dancers reported a history of pre-
vious dance related injury at the start of the study. 
A total of 125 reported injuries, involving 56 danc-
ers (86.2%), were recorded over the academic year. 
Injury prevalence across the year ranged from 1.5% 
to 36.9% per month. No significant demographic dif-
ferences were found between dancers who reported 
any injury or time-loss injuries and those who did 
not (Table 2). 

Injury Characteristics 
Reported injury characteristics are shown in Table 
3. The ankle was the most common site of lower 
limb injury, followed by the knee, foot, and hip/
thigh respectively. The thoracic spine was the most 



The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 355

common site of trunk injury, followed by the lumbar 
spine. The shoulder was the most common upper 
limb injury. 

Injury Severity 
Of all reported injuries, 59.2% (n=74) were time-
loss resulting in a total of 433 full days off dance. 
Eighty-six per cent (n=64) of all time-loss inju-
ries required the dancer to take ≤ 7 days off dance 
(S2), with 13.5% (n=10) taking >7 days off dance 

(S3). Injuries requiring the greatest time off dance 
included: lower limb stress fractures, posterior cru-
ciate and meniscal injury, and tendon injuries of the 
foot and ankle. The distribution of injury severity 
via injury location is presented in Figure 1.

Injury Incidence 
The total injury incidence rate over the academic 
year was 2.27 (95% CI 2.25-2.28) per 1000 dance 
exposure hours (DEhr) and 3.35 (95% CI 3.33-3.37) 

Table 1. Demographic data, reported as mean (SD)

Subjects (n)     66   40    26  

Age (years)  18.15    (1.45) 

(range: 16 - 24) 

 17.78       (1.18) 

(range: 16 - 20) 

  18.57      (1.72) 

(range: 16 - 24) 

0.054

Weight (kg)  59.79     (9.67)   53.93       (6.04)   68.81      (6.29) <0.001* 

Height (cm)  171.17     (9.35) 165.63      (6.52) 179.75     (5.88) <0.001* 

BMI  20.25     (1.88)  19.54       (1.74) 21.33       (1.52) <0.001* 

Age started 
dancing (yrs) 

 11.83     (3.39)  11.56       (3.16) 12.24       (3.76) 0.442 

BMI= Body mass index 
*Statistically significant at p<0.05  

Full Sample   Females    Males p-value

Table 2. Descriptive characteristics of injured and non-injured groups
Injury reported 
Mean             (SD) 

No injury reported 
Mean                (SD) 

p-value

N   9 65

Age (years) 18.23               (1.47) 17.77               (1.30) 0.388 

Height (cm) 170.66             (9.36) 173.33             (9.50) 0.432 

Weight (kg) 59.23               (9.43) 62.88             (11.58) 0.299 

BMI 20.25               (1.87)  20.31               (2.00)  0.935 

Injury reported 
N                 (%) 

No injury reported 
N                    (%) 

p-value

Previous history 
injury

49                (87.5%) 8                     (88%) 0.600†

Current injury 10                (17.9%) 1                     (12%) 1.000†

22                (39.3%) 3                  (33.3%) Gender         Male 

                      Female 34                (60.7%) 6                  (66.6%) 

1.000†

27                (48.2%)   5                  (55.6%) Major           Ballet 

                      Modern 29                (51.8%) 4                  (44.4%) 

1.000†

23                (41.1%) 4                  (44.4%) 

21                (37.5%) 4                  (44.4%) 

Year of training   1st 

                             2nd 

                             3rd 12                (21.4%) 1                  (11.1%) 

0.902†

N= number of dancers;  SD = standard deviation; BMI= Body mass index 
† p-value calculated using fishers exact test
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per 1000 dance exposures (DE). The total injury 
incidence for time-loss injuries was 1.34/1000DEhr 
and 1.98/1000DE’s. The injury incidence rates, 
for reported injuries were similar for males and 
females (2.39 and 2.19/1000DEhr), and ballet and 
modern dancers (2.11 and 2.17/1000DEhr). First 
year students had the highest injury incidence rate 
for reported injuries (2.95/1000DEhr). Injury inci-
dence also decreased term-by-term, with the high-
est incidence in term one (3.60/1000DEhr). Injury 
incidence (DEhr and DE) for reported injuries is 
presented in Tables 4 and 5. 

Relationship between dance exposure 
and injury 
The total number of dance exposures (DE) per 
month was significantly associated with the total 
number of reported injuries reported per month 

(p=0.016) (Figure 2). A significant association was 
also found between the average number of dance 
exposures (DE) per dancer per month and the total 
number of injuries per month (p=0.027). The total 
hours of dance exposure (DEhr) was found not to be 
a significant predictor of injury (p=0.964). 

Relationship between reported injuries and 
risk factors 
The association between potential risk factors and 
injury is presented in Table 6. A MCS score <23 
was significantly associated with increased risk of 
injury (p=0.035). Furthermore, the higher number 
of injuries in those with a MCS score <23 was more 
likely to be explained by a greater number of trunk 
injuries (p=0.036). No significant difference in total 
MCS scores was found for age, gender, major, or year 
group (p>0.05). 

Table 3. Characteristics and severity of reported and self-reported injuries
Characteristics Reported Injuries

n %
Total injuries  125                                          
% dancers injured 2.68
New 104                                            83 
Recurrent   21                                         16.8 
     - Re injury     8                                                 38.1 
     - Exacerbation   13                                                 61.9 
Acute   51                                         40.8 
Overuse   74                                         59.2 
Head/Neck 2.34
Trunk   25                                            20 
Lower Limb   85                                            68 
Upper Limb 11                                            8.8 

Injury Severity 
                                            Reported as mean (SD) or n %

Mean numerical pain 
score

)19.1(92.5

Time-loss injuries: n=74 59.2

Full days off dance 5.85 (6.37) 
(range: 1 - 42 days) 

Non time-loss injuries: n= 51 40.8

Days of modified activity 7.14 (5.49) 
(range: 0 - 28 days) 

n=1   2 
n=7                                                14 
n=43                                              84 

Activity modification:
                                none
                                 mild
                         moderate
                              severe n=0   0 

SD = standard deviation   n = number   
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A history of previous injury was found not to be 
associated with increased injury risk. However, a 
significant association between previous history 
of injury and gender was noted, whereby more 
females had sustained previous injuries compared 
to males (p=0.022). A significant association was 
found between injury location and major, whereby 
modern majors were more likely than ballet majors 
to sustain trunk injuries (B=-0.304, p=0.042) and 
upper limb injuries (B=0.324, p=0.001). Upper limb 

injuries were more common amongst first year stu-
dents, decreasing for every year of study (B=-0.152, 
p=0.025).

DISCUSSION

Participants
The key strengths of this prospective study included: 
(1) seventy-seven per cent of eligible dancers par-
ticipated in the study, (2) the use of reported injury 
and exposure data collected over a full academic 
year and, (3) this is the first prospective longitudi-
nal study of elite pre-professional dancers in New 
Zealand. 

Prevalence, incidence and severity

Prevalence
At the start of the study 86% (n=57) of dancers 
reported a previous history of dance-related 
injury. This was comparable with previous studies 
(82-95%).17,18,62,63 The injury prevalence over the 
academic year was (86.2%), which was within the 
upper range reported in current literature (30-
94%).2,7,8,10-12,16,18,63 Further to this, 21% of injuries 
sustained were considered ‘recurrent’, 8% of which 
were re-injuries. This was fewer than that reported 
by Ekegren, Quested, Brodrick7 where 14% of 
time-loss injuries were considered a re-injury. 
Future research utilizing the Subsequent Injury 
Categorization (SIC) model as proposed by Finch 
and Marshall64 may enable a better understanding 
between injury and each subsequent injury; which 
can have a considerable impact on a dancer’s training 
and career.19,65

Figure 1. Location severity of reported injuries.

Injury severity was coded based on defi nitions from previous research 
by Dick, Agel, Marshall 57 and Bowerman 64
S0= No days off or modifi ed 
S1= Activity modifi cation only 
S2= ≤ 7 days off dance
S3= > 7 days off dance
S4=  Year ending - if a dancer was unable to return to training due to 

injury

Table 4. Injury incidence rates for reported injuries per dance exposure hours (DEhr)

Variable Subjects

N           % 

Total
Injuries

RI

Total
DEhr

Mean
DEhr

SD 95% CI Reported Injuries per 
1000 DEhr
                         95%CI 

Year 1 27 41.5 59 20021 741:30 180:00 670:16  –  812:43 2.95 2.92 – 2.97 
Year 2 25 38.5 44 22733 909:19 148:22 848:04  –  970:33 1.94 1.92 – 1.95 
Year 3 13 20.0 22 12408 954:26   86:58 901:52 – 1006:59 1.77 1.75 – 1.79 
Male 25 38.5 50 20930 837:11 206:31 751:56  –  922:26 2.39 2.37 – 2.41 
Female 40 61.5 75 34232 855:46 158:34 805:46  –  906:29 2.19 2.18 – 2.21 
Ballet 31 47.7 58 27434 784:40 217:03 705:03  –  846:17 2.11 2.10 – 2.13 
Modern 34 52.3 67 30836 906:57 103:32 870:44  –  943:04 2.17 2.16 – 2.19 
Time-Loss 43 66.1 74 55162 848:33 177:12 804:43  –  892:32 1.34 1.33 – 1.35 
Non Time-Loss 35 53.8 51 55162 848:33 177:12 804:43  –  892:32 0.92 0.91 – 0.93 
Total Cohort 65 100.0 125 55162 848:33 177:12 804:43  –  892:32 2.27 2.25 – 2.28 
 N = number of subjects   RI= reported injuries   DEhr = dance exposure hours   CI = confidence interval 
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Incidence
Prospective studies utilizing reported injury data and 
a mixed cohort with which to compare the overall 
results of this study are lacking. The incidence 
of reported injuries for ballet majors alone was 
2.11/1000DEhr, which although comparable with 
previous studies, is at the upper end of the range 
(range: 0.9-2.9/1000hrs).11,16,18 Fewer studies have 

reported the injury incidence for modern dance 
students. In this study the injury incidence (2.17/1000) 
was somewhat lower than the 4/1000hours of dance 
reported amongst modern dancers at the Escuela 
Nacional de Danza in Mexico.13 Comparisons between 
dance schools should, however, be made with caution 
as differences in demands, nature of exposures, and 
age of dancers may also impact on injury rates. 

Table 5. Injury incidence rates for reported injuries per number of dance exposures (DE)

Variable Subjects

N          % 

Total
Injuries

RI

Total
DE

Mean
DE

SD 95% CI Reported Injuries per 1000 
DE
                            95%CI 

Year 1 27 41.5 59 13771 510.04 142.79 453.55 – 566.52 4.28 4.25 – 4.32 
Year 2 25 38.5 44 15258 610.32 100.75 568.73 – 651.91 2.88 2.86 – 2.91 
Year 3 13 20.0 22   8285 637.31   25.62 621.82 – 652.00 2.66 2.62 – 2.69 
Male 25 38.5 50 14113 564.52 140.50 506.52 – 622.52 3.54 3.51 – 3.57 
Female 40 61.5 75 23201 580.03 113.19 543.82 – 616.22 3.23 3.21 – 3.26 
Ballet 31 47.7 58 17138 552.83 167.86 491.26 – 614.41 3.38 3.36 – 3.41 
Modern 34 52.3 67 20176 593.41   56.43 573.72 – 613.10 3.32 3.29 – 3.35 
Time-Loss 43 66.1 74 37314 574.06 123.57 543.44 – 604.68 1.98 1.97 – 1.99 
Non Time-Loss 35 53.8 51 37314 574.06 123.57 543.44 – 604.68 1.37 1.35 – 1.38 
Total Cohort 65 100.0  125 37314 574.06 123.57 543.44 – 604.68 3.35 3.33 – 3.37 
N = number of subjects   RI= reported injuries   DE = dance exposures   CI = confidence interval

Figure 2. Dance exposure and injury.
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The findings of this study support current evidence 
that overuse injuries are a significant issue for 
dancers.2,7,11,16,17,66,67 The incidence of overuse 
injuries was found to be lower than that reported 
in a recent study of pre-professional ballet dancers 
(2.4/10000DEhr and 3.52/1000DE).3 The shorter 
inception period of the compared study (6 months) 
and single genre cohort may contribute to these 
differences. Comparatively, Ekegren, Quested, 
Brodrick7 reported a higher prevalence of overuse 
injuries (72%) compared to this current study 
(59.2%). The higher average dance exposure per 
year (1030hr) may be a contributing factor, whereby 
longer training hours, with less relative time for 
recovery is considered a significant extrinsic risk 
factor for sustaining overuse injuries.25,68 

Severity
Severity of injuries amongst pre-professional dancers 
has, thus far, been infrequently reported and the 
different measures utilized to define injury severity 
have also limited comparisons. The injury incidence 
for time-loss injuries in this study was comparable 
with findings from a recent prospective study of 
266 pre-professional ballet dancers in London 
that utilised the same time-loss injury definition 
(1.38/1000DEhr, 1.87/1000DE).7 The current study 
found the majority of injuries to be classified as S2 
(≤7 days off dance). Although a recent study of pre-
professional ballet dancers classified the majority 
of injuries as S1 (activity modification), this only 
included overuse injuries of the lumbar spine and 
lower limb which is likely to contribute to this 
difference.3 

Relationship between dance exposure and 
injury risk
A significant finding in this study was that the total 
number of dance exposures was found to be more 
highly associated with injury risk than the total hours 
of dance exposure. There is considerable potential 
for variation in volume, intensity, technical demand 
and nature of exposures during a dancers day/week/
term and year.69 It may be hypothesized that this can 
result in significant fluctuations in demand, over 
training or indeed under training the dancer and, 
hence, contribute to injury risk. Optimizing dance 
schedules using periodization have been reported to 
be an effective strategy in reducing injury risk and 
drop out rates in a pre-professional dance school,70 
and to improve mood states prior to performance in 
professional dancers.31 The findings of this research 
support further investigation into strategies to 
optimize training outcomes and minimizing injury 
risk for pre-professional dancers.30,34,69 

Current evidence indicates that rapid changes in 
training load precede the onset of injury.29,71 This 
is consistent with findings in this study, whereby a 
greater number of reported injuries were sustained 
in term one (after the holiday period), peaking 
again after returning from each semester break. 
Current literature suggests that high acute:chronic 
workload ratios may contribute to increased risk of 
injury.71,72 Although further research is necessary, 
this may be a factor contributing to the findings in 
this study. This study found the number of reported 
injuries decreased as the year progressed despite a 
relatively consistent volume of exposure each term. 

Table 6. Association between the total number of reported injuries and risk factors

Independent
Variables

Adjusted R 
Square 

B 95% CI p-value

Age -0.016 -0.001 -0.235 –  0.233 0.992 
BMI -0.013 0.039 -0.141 –  0.220 0.667 
Gender -0.014 -0.125 -0.817 –  0.567 0.720 
Major -0.014 -0.100 -0.774 –  0.575 0.769 
Year of training 0.008 -0.272  -0.714 –  0.169 0.222 
Total MCS score 0.022 -0.081 -0.186 –  0.023 0.125 
Mean MCS score 0.054 -0.702 -1.354 – -0.050   0.035* 
Previous Injury  0.016 -0.685 -1.646 –  0.277 0.160 

*Statistically significant at p ≤ 0.050 
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Unlike previous research, assessments periods and 
increased exposure to rehearsal and performance 
(at the end of the year) did not result in a higher 
number of reported injuries.16,30 It may be that as the 
year progressed dancers were better conditioned to 
meet their demands and therefore more resilient 
and accustomed to the workload, or simply reported 
fewer injuries to avoid missing vital assessment and 
performance opportunities.73 In contrast to previous 
research, the year of pre-professional training was 
not associated with increased injury risk, despite 
increasing dance exposure.7 It is possible that 
emerging adolescent dancers have a lower threshold 
for injury, as has been reported for other sports.74 
The small cohort and, specifically, the limited 
number of third year dancers in this study may 
have contributed to this finding. Further research 
investigating the dose-response relationship 
between training and injury and workload ratios 
across differing age groups and genres is needed.

Relationship between injury and risk factors
A primary aim of this study was to establish the 
relationship between the Movement Competency 
Screen (MCS), and injury risk. MCS scores were 
analyzed both as a continuous (total MCS score) and 
categorical (mean MCS score) variables. The mean 
(and median) MCS score for this cohort was 23, and 
this was used to define the categorical variables 
group assignment (1= < 23, 2= ≥23). Those dancers 
who scored below the mean (<23) were considered 
to demonstrate reduced or altered movement 
control during functional movement patterns, 
beyond that which was typically seen within the 
cohort. Utilizing the mean MCS score as a cut off 
score enabled comparisons with previous research 
of movement screening tools, which have also 
utilized dichotomized pass/fail scores. In this study 
dancers who scored less than 23 were more likely to 
sustain an injury than those who scored at or above 
23 (p=0.035). This suggests that those dancers who 
demonstrated reduced or altered movement control 
during functional movement patterns, beyond what 
was typically seen within the cohort, may be more 
susceptible to future injury. This provides some 
support for the inclusion of the MCS as part of an 
overall injury screening strategy, whereby those 
dancers who may benefit from further assessment, 

conditioning or load modification can be identified in 
a timely manner. No other studies utilizing the MCS, 
inclusive of dynamic jump tasks, were identified in 
the literature, although a recent prospective study 
of elite rowers in New Zealand did investigate the 
relationship between the total MCS score (five 
fundamental movements only) and risk of lower back 
injury.51,75 The authors of that study found rowers who 
scored at or higher than the mean MCS score were 
more likely to develop low back pain compared to 
those who scored lower, however, this finding was not 
statistically significant (OR=2.57, p=0.07). Studies 
evaluating the efficacy of other functional movement 
screening tools to identify those at risk of injury 
have also reported positive associations. The most 
reported tool to do so is the Functional Movement 
Screen (FMSTM).76-80 In spite of this, the efficacy of the 
FMSTM to predict injury risk should be considered in 
the context of those studies where no association 
and bimodal associations have been found.81-83 The 
variability presented within the research highlights 
the difficulty of utilizing cut-off scores for predicting 
injury risk, where the sensitivity of the cut-off score 
is inversely related to the specificity.84 While a single 
screening tool alone is unlikely to identify all those 
at risk of injury, identifying the most effective and 
efficient tools which detect factors that contribute 
to the injury risk profile of dancers is essential. The 
MCS has the potential to be utilized more widely by 
dance teachers, strength and conditioning coaches, 
and healthcare providers, and to educate dancers as 
part of an injury prevention strategy. 

The findings of this study support the development of 
injury prevention programs targeting neuromuscular 
control in those with identified deficits. A recent 
three-year prospective study utilized the functional 
movement screen (FMSTM) to guide the development 
of individualized conditioning programmes for 
a group of professional ballet dancers. 85 This 
resulted in a significant reduction in all injuries 
as well as recurrent injury over the three years. 
As injury prevalence has been shown to be high 
amongst adolescent dancers, specifically lower limb 
injuries, injury prevention programes involving 
neuromuscular control aimed at the broader 
adolescent dance population may have the biggest 
impact in reducing injury risk. 
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Limitations of the study
Interpretation of these results should be considered 
alongside the following methodological limitations. 
The sample size in this study was small due to the 
limited number of dancers attending the dance 
school, and as a result the relationship between 
some risk factors and injury is unclear.86 The loss of 
five dancers during the course of the study may have 
also affected observed associations. Furthermore, 
although statistical analysis demonstrated an 
association between the mean MCS score and injury, 
there are still a lot of unknown factors that contribute 
to these injuries. This was highlighted by the very 
low adjusted R-squared value (R2 =0.054) (see 
Table 6). Further research is therefore still required 
to identify other possible risk factors for these 
injuries. The number of days of modified activity 
for time-loss injuries was not included and should 
be taken into consideration when interpreting the 
impact and severity of time-loss injuries on dance 
participation. The intensity and nature of dance 
exposures, and workload ratios was not included 
in exposure analysis. These factors may impact 
on the potential injury risk of individual dancers. 
Dance exposure was calculated each week from the 
timetables, for each year group (major and gender), 
but not individually, hence may not truly reflect 
the actual hours of training or engagement by each 
individual dancer. Non-scheduled dance practice 
or additional workouts such as attending the gym, 
were also not included in the total hours of dance. 
As the dancers progressed through the year their 
movement competency may have changed, and also 
their injury risk in relation to MCS scores. Research 
undertaking screening at more regular intervals 
over the year may better establish the relationship 
between outcomes scores and injury risk.

Functional movement screening has the capacity 
to identify dancers at risk of injury. As such, future 
intervention studies targeting those at risk indi-
viduals/groups with focused prevention/condition-
ing programmes are indicated. Multicentre studies 
examining training loads (acute and chronic) and 
nature of exposures in relation to injury risk are 
necessary to optimise training and performance out-
comes across differing age groups and genres. Future 
research is needed to examine if MCS scores taken at 

regular intervals during the year may be more use-
ful in establishing injury risk. Research establishing 
the inter-rater reliability of the MCS is necessary for 
this tool to be useful between providers and across 
the broader population. 

CONCLUSION 
This is the first prospective longitudinal study of 
pre-professional dancers in New Zealand. Injury 
prevalence and incidence rates were high, although 
comparable to those reported internationally. The 
results of this study indicate, that the number of 
dance exposures was more highly associated with 
injury risk than the hours of dance exposure. Fur-
thermore, dancers had a greater risk of sustaining 
injury in term one, reducing with each term of the 
year. There is a need for further prospective longi-
tudinal studies examining dance exposure and the 
relationship to injury. An MCS score < 23 was asso-
ciated with an increased risk of future injury. There-
fore, including the MCS as part of an overall injury 
screening strategy may be an efficient and effective 
strategy to help identify those dancers who could 
benefit from focused injury prevention strategies.

REFERENCES
 1. Kenny SJ, Whittaker JL, Emery CA. Risk factors for 

musculoskeletal injury in preprofessional dancers: a 
systematic review. Br J Sports Med. 2015;50(16):997-
1003.

 2. Weigert BJ, Erickson M. Incidence of injuries in 
female university-level modern dancers and the 
effectiveness of a screening program in altering injury 
patterns. Med Probl Perform Art. 2007;22(2):52-57.

 3. Bowerman EA, Whatman C, Harris N, et al. Are 
maturation, growth and lower extremity alignment 
associated with overuse injury in elite adolescent 
ballet dancers? Phys Ther Sport. 2014;15(4):234-241.

 4. Myer GD, Ford KR, Khoury J, et al. Development 
and validation of a clinic-based prediction tool to 
identify female athletes at high risk for anterior 
cruciate ligament injury. Am J Sports Med. 
2010;38(10):2025-2033.

 5. Jacobs CL. Musculoskeletal injury in professional 
dancers: Prevalence and associated factors. An 
international cross-sectional study [Masters Thesis]. 
Toronto, Canada, University of Toronto; 2010.

 6. Jacobs CL, Hincapié CA, Cassidy JD. 
Musculoskeletal injuries and pain in dancers: a 
systematic review update. J Dance Med Sci. 
2012;16(2):74-84.



The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 362

7.  Ekegren C, Quested R, Brodrick A. Injuries in 
pre-professional ballet dancers: incidence, 
characteristics and consequences. J Sci Med Sport. 
2014;17(3):271-275.

8.  Steinberg N, Aujla I, Zeev A, et al. Injuries among 
talented young dancers: Findings from the UK 
Centres for Advanced Training. Int J Sports Med. 
2013;35(3):238-244.

9.  Steinberg N, Hershkovitz I, Peleg S, et al. 
Morphological characteristics of the young scoliotic 
dancer. Phys Ther Sport. 2013;14(4):213.

10 . Baker-Jenkins J, Wyon M, Nevill A. Can turnout 
measurements be used to predict physiotherapist-
reported injury rates in dancers? Med Probl Perform 
Art. 2013;28(4):230-235.

11 . Leanderson C, Leanderson J, Wykman A, et al. 
Musculoskeletal injuries in young ballet dancers. 
Knee Surg Sports Traumatol Arthrosc. 2011;19(9):1531-
1535.

12 . Baker J, Scott D, Watkins K, et al. Self-reported and 
reported injury patterns in contemporary dance 
students. Med Probl Perform Art. 2010;25(1):10-15.

13 . Echegoyen S, Acuña E, Rodríguez C. Injuries in 
students of three different dance techniques. Med 
Probl Perform Art. 2010;25(2):72-74.

14.  Laws H. Fit to Dance 2. United Kingdom: Newgate 
Press; 2010.

15.  Sides SN, Ambegaonkar JP, Caswell SV. High 
incidence of shoulder injuries in collegiate modern 
dance students. Athl Ther Today. 2009;14(4):43-46.

16.  Gamboa JM. Injury patterns in elite pre-professional 
ballet dancers and the utility of screening programs 
to identify risk characteristics. J Orthop Sports Phys 
Ther. 2008;38(3):126-136.

17.  Negus V, Hopper D, Briffa NK. Association between 
turnout and lower limb injuries in classical ballet 
dancers. J Orthop Sports Phys Ther. 2005;35(5):307-
318.

18.  Luke A, Kinney S, D’Hemecourt P, et al. 
Determinants of injuries in young dancers. Med 
Probl Perform Art. 2002;17:105-112.

19.  Crookshanks D. A report on the occurrence of injury 
in the Australian professional dance population. Safe 
Dance III Report. 1999:1-130. http://ausdance.org.au/
articles/details/safe-dance-report-3. Accessed July 
10, 2013.

20.  Steinberg N, Siev-Ner I, Peleg S, et al. Injury patterns 
in young, non-professional dancers. J Sports Sci. 
2011;29(1):47-54.

21.  Liederbach M, Richardson M. The importance of 
standardized injury reporting in dance. J Dance Med 
Sci. 2007;11(2):45-48.

22.  van Mechelen W. Sports Injury Surveillance ‘One 
size fi ts all’. Sports Med. 1997;24(3):164-168.

23.  Finch C. A new framework for research leading to 
sports injury prevention. J Sci Med Sport. 2006;9:3-9.

24.  Steinberg N, Siev-Ner I, Peleg S, et al. Extrinsic and 
intrinsic risk factors associated with injuries in 
young dancers aged 8-16 years. J Sports Sci. 
2012;30(5):485-495.

25.  Brenner JS. Overuse injuries, overtraining, and 
burnout in child and adolescent athletes. Pediatrics. 
2007;119(6):1242-1245.

26.  Brink M, Nederhof E, Visscher C, et al. Monitoring 
load, recovery and performance in young elite 
soccer players. J Strength Cond Res. 2010;24(3):597-
603.

27.  Kellmann M. Enhancing Recovery. Under-recovery and 
overtraining: Different concepts - similar impact? USA: 
Human Kinetics; 2002.

28.  Koutedakis Y. “Burnout” in Dance. The physiological 
viewpoint. J Dance Med Sci. 2000;4(4):122-127.

29.  Drew M. Managing load or managing risk? Sports 
Physio 2015;2:17.

30.  Liederbach M, Compagon JM. Psychological aspects 
of fatigue-related injuries in dancers. J Dance Med 
Sci. 2001;5(4):116-120.

31.  Wyon M. Planning and preparation - the art of 
periodisation. Dance UK News. 2004;52:10-13.

32.  Purnell M, Shirley D, Crookshanks D, et al. Critical 
training hours per week as a predictor of injury in 
adolescent dancers and sports acrobats - Abstract. J 
Sci Med Sport. 2006;9:26.

33.  Steinberg N, Siev-Ner I, Peleg S, et al. Injuries in 
female dancers aged 8 to 16 years. Journal of Athletic 
Training. 2013;48(1):118-123.

34.  Fuller M, Peirce D. Screening practices in dance: 
Applying the research. Dance Dialogues: 
Conversations across cultures, artforms and practices. 
2009:1-8. http://ausdance.org.au/articles/details/
screening-practices-in-danceapplying-the-research. 
Accessed October 10, 2014.

35.  Solomon R. A proactive screening program for 
addressing injury prevention in a professional ballet 
company. J Dance Med Sci. 1997;1(3):113-117.

36.  Potter K, Galbraith G, Baas J. Screening for improved 
dance function. The IADMS bulletin for teachers. 
2011;3(1):14-18.

37.  Ramirez K, Wojcik J. The physical fi tness 
components and posture screening of female 
competitive dancers. The Winthrop McNair Research 
Bulletin. 2015;1(1):57-67. http://digitalcommons.
winthrop.edu/wmrb/vol1/iss1/13/. Accessed 
October 12, 2015.



The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 363

38.  Liederbach M. Screening for functional capacity in 
dancers. Designing standardized, dance-specifi c 
injury prevention screening tools. J Dance Med Sci. 
1997;1(3):93-106.

39.  Siev-Ner I, Barak A, Heim M, et al. The value of 
screening. J Dance Med Sci. 1997;1(3):87-92.

40.  Owens MA. Dance Injury Prevention - An Annotated 
Bibliography of Screening Procedures for Dance Injuries 
[Masters Thesis]. Miami, Florida, Florida 
International University; 2009.

41.  Wyon M, Redding E, Abt G, et al. Development, 
reliability and validity of a multistage dance specifi c 
aerobic fi tness test (DAFT) J Dance Med Sci. 
2003;7(3):80-83.

42.  Wilson M, Deckert JL. A screening program for 
dancers administered by dancers. J Dance Med Sci. 
2009;13(3):67-72.

43.  Cook G, Burton L, Hoogenboom B. Pre-participation 
screening: The use of fundamental movements as an 
assessment of function - Part 2. N Am J Sports Phys 
Ther. 2006;1(3):132-139.

44.  Cook G, Burton L, Hoogenboom B. Pre-Participation 
Screening: The use of fundamental movements as 
an assessment of function - Part 1. N Am J Sports 
Phys Ther. 2006;1(2):62-72.

45.  Kritz M. Development, reliability and effectiveness of 
the Movement Competency Screen (MCS) [Doctoral 
Thesis]. Auckland, New Zealand, Auckland 
University of Technology; 2012.

46.  Frohm A, Heijne A, Kowalski J, et al. A nine-test 
screening battery for athletes: a reliability study. 
Scand J Med Sci Sports. 2012;22(3):306-315.

47.  Vanweerd RJ. The inter and intra-rater reliability of the 
Netball Movement Screening Tool (NMST) [Masters 
Thesis]. Auckland, New Zealand, Auckland 
University of Technology; 2013.

48.  Carpenter J, Donner A, Hoff K, et al. Lower extremity 
functional sreen for biomechanical faults in female 
athletes [Doctoral Thesis]. Minnesota, United States, 
St Catherine University; 2011.

49.  Plisky PJ, Rauh MJ, Kaminski TW, et al. Star 
Excursion Balance Test as a predictor of lower 
extremity injury in high school basketball players. J 
Orthop Sports Phys Ther. 2006;36(12):911-919.

50.  Richardson M, Liederbach M, Sandow E. Functional 
criteria for assessing pointe-readiness. J Dance Med 
Sci. 2010;14(3):82-88.

51.  Newlands C. Low back pain incidence in New Zealand 
rowers and its relationship with functional movement 
patterns [Masters Thesis]. Auckland, New Zealand, 
Auckland University of Technology; 2013.

52.  Reid DA, Vanweerd RJ, Larmer PJ, et al. The inter 
and intra rater reliability of the Netball Movement 
Screening Tool. J Sci Med Sport. 2015;18(3):353-357.

53.  Bronner S, Ojofeitimi S, Mayers L. Comprehensive 
surveillance of dance injuries. A proposal for 
uniform reporting guidelines for professional 
companies. J Dance Med Sci. 2006;10(3-4):69-69.

54.  International Association of Dance Medicine & 
Science (IADMS). Recommendations and 
implementation strategies for the assessment and 
reporting of dancer capacities, risk factors, and 
injuries: Steps towards consensus. 2012. http://www.
iadms.org/?385. Accessed October 10, 2014.

55.  Fuller CW, Bahr R, Dick R. A framework for 
recording recurrences, reinjuries and exacerbations 
in injury surveillance. Clin J Sport Med. 2007;17:197-
200.

56.  Finch C, Cook J. Categorising sports injuries in 
epidemiological studies: the subsequence injury 
categorisation (SIC) model to address multiple, 
recurrent and exacerbation of injuries. Br J Sports 
Med. 2013. http://www.bjsports-2012-091729. 
Accessed November 10, 2013.

57.  Dick R, Agel J, Marshall SW. National collegiate 
athletic assoication injury surveillance system 
commentaries: Introduction and methods. Journal of 
Athletic Training. 2007;42(2):173-182.

58.  Liederbach M, Hagins M, Gamoba M, et al. Assessing 
and reporting dancer capacities, risk factors, and 
injuries: Recommendations from the IADMS 
Standard Measures Consensus Initiative. J Dance Med 
Sci. 2012;16(4):139-153.

59.  Kritz M. Movement Competency Screen: Information 
Pack. Auckland, New Zealand: High Performance 
Sport New Zealand (HPSNZ);2013.

60.  Milbank EJ, Peterson DD, Henry SM. The reliability 
and predictive ability of the Movement Competency 
Screen in a military population. The Sport Journal. 
2016;19:1-15. http://thesportjournal.org/article/
the-reliability-and-predictive-ability-of-the-
movement-competencyscreen-in-a-military-
population/. Accessed February 14, 2017.

61.  National Collegiate Athletic Association (NCAA). 
NCAA Injury Surveillance System Summary. Vol 7, 
2013:113-121.

62.  Hamilton LH, Hamilton WG, Warren MP, et al. 
Factors contributing to the attrition rate in elite 
ballet students. J Dance Med Sci. 1997;1(4):131-138.

63.  Krasnow D, Mainwaring D, Kerr G. Injury stress and 
perfectionism in young dancers and gymnasts. J 
Dance Med Sci. 1999;3(2):51-59.

64.  Finch C, Marshall SW. Let us stop throwing out the 
baby with the bathwater: towards better analysis of 



The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 364

longitudinal injury data. Br J Sports Med. 
2016;50(12):712-715.

65.  Lewis RL, Dickerson JWT, Davies GJ. Lifestyle and 
injuries of professional ballet dancers: refl ections in 
retirement. J R Soc Health. 1997;117:23-31.

66.  Bowerman EA. Risk factors for overuse injury in elite 
adolescent ballet dancers [Masters Thesis]. Auckland, 
New Zealand: School of Sport and Recreation, 
Auckland University of Technology; 2013.

67.  Stokic E, Srdic B, Barak O. Body mass index, body fat 
mass and the occurrence of amenorrhea in ballet 
dancers. Gynecol Endocrinol. 2005;20(4):195-199.

68.  DiFiori JP, Benjamin HJ, Brenner JS, et al. Overuse 
injuries and burnout in youth sports: a position 
statement from the American Medical Society for 
Sports Medicine. Br J Sports Med. 2014;48:287-288.

69.  Liederbach M, Rodriguez M, Compagno J, et al. 
Jump exposures in the dance training environment: 
Ergonomic demand. Journal of Athl Train. 
2006;41(2):S85.

70.  Wyon M. Juggling the demands of a dance curriculum: 
using periodization techniques as a tool. Dance UK 
News. 2015. http://www.danceuk.org/news/article/
juggling-demands-dance-curriculum-using-
periodization-techniques-tool/. Accessed June 14, 2015.

71.  Gabbett TJ. The training-injury prevention paradox: 
should athletes be training smarter and harder? Br J 
Sports Med. 2016;50(5):273-280.

72.  Pluim BM, Drew MK. It’s not the destination, it’s the 
‘road to load’ that matters: a tennis injury prevention 
perspective. Br J Sports Med. 2016;50(11):641.

73.  Gabbe BJ, Bennell KL, Wajswelner H, et al. 
Reliability of common lower extremity 
musculoskeletal screening tests. Phys Ther Sport. 
2004;5(2):90-97.

74.  Fortington LV, Berry J, Buttifant D, et al. Shorter 
time to fi rst injury in fi rst year professional football 
players: A cross-club comparison in the Australian 
Football League. J Sci Med Sport. 2016;19(1):18-23.

75.  Newlands C, Reid D, Parmar P. The prevalence, 
incidence and severity of low back pain among 
international-level rowers. Br J Sports Med. 
2015;49:951-956.

76.  Chorba RS, Chorba DJ, Bouillon LE, et al. Use of a 
functional movement screening tool to determine 

injury risk in female collegiate athletes. N Am J 
Sports Phys Ther. 2010;5(2):47-54.

77.  Wieczorkowski MP. Functional movement screening as 
a predictor of injury in high school basketball athletes 
[Masters Thesis]. Toledo USA, University of Toledo; 
2010.

78.  O’Connor FG, Deuster PA, Davis J, et al. Functional 
movement screening: predicting injuries in offi cer 
candidates. Med Sci Sports Exerc. 2011;43(12):2224-
2230.

79.  Kiesel KB, Butler RJ, Plisky PJ. Prediction of injury 
by limited and asymmetrical fundamental 
movement patterns in American football. Journal of 
Sport Rehabil. 2014;23:88-94.

80.  Kiesel KB, Pilsky PJ, Voight MK. Can serious injury 
in professional football be predicted by a preseason 
functional movement screen. N Am J Sports Phys 
Ther. 2007;2(3):147-158.

81.  Warren M, Smith CA, Chimera NJ. Association of 
Functional Movement Screen™ with injuries in 
Division I Athletes Journal of Sport Rehabil. 
2015;24(2):163-170.

82. Ha ll TR. Prediction of Athletic Injury with a Functional 
Movement Screen(TM) [Masters Thesis]. North 
Carolina, United States, East Carolina University; 
2014.

83. Wi ese BW, Boone JK, Mattacola CG, et al. 
Determination of the Functional Movement Screen 
to predict musculoskeletal injury in intercollegiate 
athletics. Athletic Training & Sports Health Care. 
2014;6(4):161-169.

84. Ba hr R. Why screening tests to predict injury do not 
work-and probably never will...: a critical review. Br 
J Sports Med. 2016;50(13):776-780.

85. Al len N, Nevill A, Brooks J, et al. Ballet injuries: 
injury incidence and severity over 1 year. J Orthop 
Sports Phys Ther. 2012;42(9):781-790.

86. Po rtney L, Watkin M. Foundations of clinical research 
3rd Edition ed. New Jersey: Pearson Prentice Hall; 
2009.

87. Fuller CW, Ekstrand J, Junge A, et al. Consensus 
statement on injury defi nitions and data collection 
procedures in studies of football (soccer) injuries. Br 
J Sports Med. 2006;40(3):193-201. 



The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 365

APPENDIX 1



The International Journal of Sports Physical Therapy | Volume 12, Number 3 | June 2017 | Page 366

Injury severity was measured by time-loss (days) or 
degree of activity modification and were defined as: 

Time-loss: is the total number of full days off dance, 
from the date of injury to the date of the dancer 
returning to participation57.

Activity Modification: is the extent to which a 
dancer had to modify or reduce their training load 
due injury. This was rated using a descriptive scale, 
describing the degree of activity modification the 
dancer had to undertake as a result of the injury as 
listed below.

1. Not at all: dancer is able to attend all classes/
rehearsals/performance, without any limitations 

2. Minor: dancer is able to attend all classes/rehears-
als/performance with only minor limitations 

3. Moderate: dancer is able to attend all classes/
rehearsals/performance but with moderate limi-
tations such as; participating in petite allegro but 
not grand allegro, keeping legs below 45 degrees

4. Major: dancer is unable to participate in signifi-
cant components of classes/rehearsals/perfor-
mance, including having to sit out some but not 
all timetabled classes over a normal school day or 
avoiding significant components such as jumping 
or pointe work

Injury severity was also coded based on definitions 
 adapted from previous research by Dick, Agel, Mar-
shall57 and Bowerman64

S0 No days off or modified 

S1 Activity modification only 

S2 ≤ 7 days off dance

S3 > 7 days off dance

S4 Year ending - if a dancer was unable to return to 
training due to injury

Injury and severity defi nitions
Definitions utilised for injury recording and associ-
ated variables include:

Injury: Any physical complaint sustained by a 
dancer resulting from performance, rehearsal or 
class, and resulting in a dancer injury report or 
triage, irrespective of the need for medical attention 
or time-loss from dance activities53.

Time-Loss Injury: “an anatomic tissue-level 
impairment as diagnosed by a registered health care 
practitioner that results in full time loss from activity 
for one or more days beyond the day of onset”58.

Non Time-Loss Injury: An injury that does not rise 
to the level of a reported time-loss injury58.

Reported Injury: Any injury (time-loss or non time-
loss) meeting the injury definition which was triaged, 
assessed or managed by the NZSD physiotherapist.

Self-Reported Injury: Any injury meeting the injury 
definition (time-loss or non time-loss), reported via 
online questionnaire directly from the dance student.

Traumatic/Acute Injury: “An injury that results from 
a specific identifiable event”84.

Overuse Injury: “An injury caused by repeated 
micro-trauma without a single identifiable event 
responsible for the injury”84.

Recurrent Injury: An injury with the same diagnosis 
as a previously recorded injury and that occurs 
within two months after the dancer’s return to full 
participation55,82. Recurrent injuries were further 
categorised according to Fuller et al (2007) as either:

1. Exacerbations: “worsening state of a non-recovered 
injury such that the dancer is unable to take a 
full part in dance related activities that would 
normally be required”82.

2. Re-Injury: “an injury of the same type and at the 
same site as the first episode, occurring after a 
dancers return to full participation from the initial 
injury within two months”82.
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APPENDIX 5

Movement Competency Screen Scoring Criteria
Body 
Region/Capacity 

MCS Task 1 
Body 
Weight
Squat

MSC Task 2 
Counter 
Movement
Jump

MSC Task 3 
Lunge and 
Twist 

MCS Task 4 
Bilateral broad 
jump with 
unilateral land 

MCS Task 5 
Body weight 
single leg 
squat

MCS Task 6 
Counter 
movement
jump off two 
landing on one 

Head Held stable in a neutral position and centrally aligned 
Shoulders Held down 

and away 
from ears. 
Elbows
appear in 
line with 
ears. 
Thoracic
extension is 
evident 

Held down away 
from ears. 
Elbows in line 
with ears. 

Held down 
and away 
from ears. 
Rotation 
appears to 
occur through 
thoracic spine. 
Elbows is at 
least inline 
with the lead 
knee at end 
range of 
rotation

Held down away 
from ears. 

Held down 
away from 
ears. Elbows 
in line with 
ears. 
Thoracic
extension is 
clear 

Shoulders held 
down away from 
ears. Elbows in 
line with ears.  

Lumbar Neutral
curve

Maintains 
lumbar curve, no 
hyperextension, 
rotation or 
flexion  

Held stable, 
neutral spine 
is maintained 
through out 
rotation. 
Rotation 
and/or lateral 
flexion does 
not occur 
about the 
lumbar region 
during trunk 
rotation

Maintains 
lumbar curve, no 
hyperextension, 
rotation or 
flexion  

Held stable 
in a neutral 
spine 
position
throughout
lower limb 
flexion and 
extension

Maintains 
lumbar curve, no 
hyperextension, 
rotation or 
flexion  

Hips Movement is initiated with hip 
flexion.  Remain horizontally 
aligned during flexion and 
extension. Obviously moving 
back and down during flexion 

Horizontally 
aligned, 
mobile and 
stable to 
prohibit
elevation and 
depression
during
rotation

Horizontally 
aligned and 
stable to 
minimize 
elevation and 
depression
during landing 

Movement is initiated with hip 
flexion. Remain horizontally 
aligned during flexion and 
extension. Clearly moving back 
and down during flexion, 
minimal weight shift over stand 
leg.

Knees Aligned with hips and feet during 
flexion

Aligned with 
hips and feet 
during flexion 
and do not 
move laterally 
with rotation 

Aligned with 
hips and feet 

Aligned with 
the hip and 
foot during 
flexion and 
extension

Aligned with 
hips and feet  

Ankles Mobility allow adequate dorsiflexion during knee and hip flexion 
Feet Stable with heels grounded 

during lower limb flexion 
Heel of lead 
leg in contact 
with the floor, 
trail foot 
flexed and 
balanced on 
forefoot

Stable  Stable with heels grounded 
during lower limb flexion 

Balance Evenly distributed Maintained on 
each leg 

Able to control 
and stick landing 

Maintained 
on each leg 

Able to control 
stick landing 

Depth 90 degrees 
or greater of 
hip flexion 

70 degrees or 
greater of hip 
flexion

Lead thigh 
parallel to the 
floor

70 degrees of hip 
flexion

70 degrees of 
hip flexion 

70 degrees of hip 
flexion
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APPENDIX 5 (continued)

Movement Competency Screen Scoring Criteria
Body Region/Capacity MCS Task 7 

Bend and Pull 
MSC Task 8 
Press up 

Head Held stable in a neutral position 

Shoulders Held down away from ears during arm 
flexion and extension. Scapulae move 
balanced and rhythmic and are not 
excessively abducted at arm extension 

Held down and away from ears during 
arm flexion and extension. Scapulae 
move balanced and rhythmic and are not 
excessively abducted at arm extension 

Lumbar Held stable in neutral spine position 
throughout trunk flexion and extension 

Held in stable neutral spine position 

Hips Movement is initiated with hip flexion.  
Extension is obvious and controlled 

Held in line with the body during arm 
flexion and extension 

Knees Neutral position and held stable Extended and held stable 

Ankles  AN AN

Feet  tuo ro ni gnillaf ton sleeh ,thgiarts teeF thgiarts gnitnioP

Balance  AN deniatniaM

Depth 75 - 90 degrees or greater of trunk flexion Chest touches floor 

Adapted from Kritz (34), Kritz 45,59 and Vanweerd 47


